which are found to fubfift, in birds, between the cavities o f the lungs, and certain other cavities in the flefhy parts and in the bones, being peculiar to that tribe of animals, and having never yet been fufficiently explained, nor perhaps attended to, either by anatomifts or natural hiflorians I imagine, that an ac count of them will not be unacceptable to this fociety. It isx not my prefent defign, to enter into minute defcriptions of all the particular communications of this fort, to be found in the diffedion of thefe ani mals ; but only to mention fuch general fads, as will be fufficient to introduce the fubjed into natural hiftory, and ferve to open the enquiry into the final caufe.
T o make this matter more intelligible, 1 muff previoufly give an idea of the difference, between the particular cells in queftion, and thofe other cells of the cellular membrane, common to all animals; and and alfo (hew wherein thofe bones w hich receivS air, differ from fuch as do not.
T h e air-cells, which are found in the foft parts of birds, have no communication with the cavity of the com m on cellular membrane o f the body : tome o f them communicate immediately with one ano ther ; and all of them may be faid to have a com munication together, by means o f the lungs, as a com m on centre. Some o f thefe are bags placed in larger cavities, fuch as the abdomen; others are fo lodged in the interfaces of parts, that they would, at firft, appear to be the common connecting m em brane, as about the breaft, , &c. T hey are of very different fizes, ju ft as beft fuits the circumftances of the particular parts, where they are placed.
T h e bones which receive air are o f two k in d s; fome, as the Jlernum, ribs, and vertebrccy have their internal fubftance divided into innumerable cells ; whilft others, as the os humeri and the os f emoris, are hollowed out into one large canal, fometimes w ith a few bony columns running acrofs, at the extremities. Bones o f this kind may be diftinguifhed from thofe that do not receive air, byfeveral m arks; iff, by their lefs fpecific gravity; adly, by being lefs vafcular than the others, and therefore whiter ; 3dly, by their containing little or no oil, and confequently being more eafily cleaned ; and appearing m uch whiter, when cleaned, than common bones; 4 th ly , by having no marrow, nor a bloody, pulpy lubftance, even in their cells; 5thly, by their not being, in general, fo hard and firm as other bones; thofe of fome birds are fo foft, that they can be , -fqueezed
fqueezed together with the finger and th u m b : however, the bones o f the extremities have very folid fides. 6thly, the paflage by which the air gets into the bones can be eafily perceived, even in cleaned bones. Generally there are' feveral holes, placed together, near the end of the bone which is next the trunk of the bird and diftinguifhable, by having their external edges rounded off; which is not the cafe with thofe holes, through which either nerves or blood veflels pafs, into the fubftance of the bone. I mufl next give an idea of the mechanifm of the lungs in birds, which renders them fit for com municating air to the above defcribed parts. This confifts principally in certain connexions.
It has been afierted, that birds have no diaphragm } but this opinion mufl have arifen either from a want of obfervation, or from too confined an idea of a diaphragm j for there is a pretty ftrong, but thin and tran[parent, membrane, which covers the lower furface of the lungs, and adheres to th em ; this membrane gives infertion to feveral thin mufcles, which arife from the inner lurfaces of the ribs.
The ufe of this part is to lefien the concavitv of the lungs towards the a b d o m e n, at the time of infpiration $ and thereby to affift in dilating the aircells j for which reafon, it is to be confidered as anfwering one main purpofe of a diaphragm.
Befides this attachment of the lungs to the dia phragm, they are alio connected to the ribs and fides of the vertebra.
Thefe adhefions are peculiar to this tribe of ani mals ) and are of fingular ufe, or rather of abfb-
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C 2 08 j lute neceflity, in fuch lungs as thofe o f birds, o u t of which the air can find a paflage into other cavities; for if the lungs w ere loofe in the cavity o f the thorax, as is the cafe in all other anim als, their cells could not be expanded, either by the depreflion of the diaphragm , or the elevation o f the rib s ; fince the air rushing in, to fill up the vacuum in the cavity o f the cheft, occafioned by thefe actions, w ould take the flraight road from the trachea through thofe pafiages ; and, o f confequence, expand no part o f the lungs w hich lay out o f that line, w hereby refpiration would be totally prevented ; it w ould be exadtly the fame cafe, as w hen the lungs are fo m uch w ounded, in other animals, as to allow o f a free palfage for the air into the cavity o f th e thoraxi &c.
O f the internal openings o f the .
T h e openings in the lungs, by w hich they com -,, m unicate air to the other parts, are as follow :
T h e m em brane, or diaphragm above m entioned, is perforated in feveral places, w ith pretty large holes, w hich adm it o f a free paffage, between th e cells of the lungs and the abdomen, A com m uni cation w hich has frequently been noticed.
T o each o f thefe perforations is joined a difiindt m em branous bag, w h ich is extrem ely thin and tranfparentj it receives th e air, and being after wards continued through the , gets attach ments to many of thofe parts w ith w hich it comes in contact.
T h ere
There is no occafion to defcribe here all thefe bags, or their attachments; it befng fufficient to fay, that they extend over the whole
The lungs open at their anterior part, that is, towards the flernum,into certain membranous cells which lie upon the fides o f the pericardium, and vCommunicate with the cells of the . The fqperior part of the lungs opens into the large cells of a loafe net-work, through which the trachea, o e f o p h a g u s , and large vefiels, going from, and coming to the heart, pafs.
When thefe cells are diftended with air, it encreafes the fize of that part, where they lie, very confiderably; which, in general, is a mark of pafilion 5 as appears evidently in the turkey-cock, the pouting-pidgeon, 5cc. and is extremely vifible, in the breaft of a goofe, when fhe cackles* Thefe cells communicate with others in the axilla, under , the large pectoral mufcle, : and thole again with the cavity o f the os humeri, by means of fmall openings, in the hollow furface, near the head of that bone.
T he poflerior edges of the lungs, which lie on the fides of the fpine, and project backwards between the ribs, open into the cells of the bodies*of the vertebra, thofe of the ribs, the canal of the dulla fpinalis, the cells of i the and other bones of the pelvis; from which parts the air finds a paffage to the cavity of the thigh-bone. >3 This account agrees with what we find in mofl birds; though fome have more, and fome fewer of thefe communications. ' ' , ' j [ 209 ] E e Vol* LXIV*
In
In the o st r ic h , no air gets into the but it enters every other part, as defcribed above, in very large quantities. In the common f o w l , no air appears to enter any bone but the os humeri. T he w o o d-cock has none either in the firftbone of the wing, or in the thigh-bones. On the other hand, in the p e l ic a n , the air pafTes on to the ulna and r a d i u s , and into thofe bones which anfwer to the carpus and metacarpus of quadrupeds.
Thus then, the a b d o m e n, the cells furr the pericardium, the lower and fore part of the neck, the a x i l l a, the cellular membrane under th pedtoral mufcles, &c.. all communicate with the lungs, and are capable of being filled with air and again, from thofe cells the J i e r, verteb back and. loins, bones of th and ojfa femorumy can, in many birds, be furnifhe with air.
This fupply, of the bones with air, is not wholly by means of the lungs; for the cells of the bones of the head, in fome birds, are filled with it, of which the owl is a remarkable inftance. In this bird, the diploe between the two plates of the fcull is cellular, and admits a contiderable quantity of air, which is furnifhed by the Euftachian tube.
Some authors confidered the , in the cranium of a bird, as a continuation of the mamillary procefs * and have looked upon it as a circumftance peculiar to tinging birds j but this is not the cafe. 
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The ldwer jaw o f the p e l ic a n is alfo furnilhcd with air ; but by what means I do not know.
Having formerly obferved thefe fafts, I made feveral experiments in the year 1758, upon the breathing of birds, to prove the free communica tion between the lungs and the abovementioned parts.
The firft was upon a cock. I made an opening into the belly of this animal, and introduced a filver cannula; then tied up the , and found that he breathed by this opening, and lived; but an inflammation came on, in the bowels, which pro duced adhefions, and cut off the communication.
I cut the wing through the humeri, in another fowl, and tied up the trachea as in the co ck ; and found that the air palled to and from the lungs by the canal in this bone ; the fame experiment was made with the os femoris o f a young h a w k , which was attended with nearly the like fuccefs; but the paflage o f air, through both thefe parts, efpecially the laft, was attended with more difficulty than in the firft experiment; indeed fo much, as to render it impoffible for the animal to live longer, thaft to prove evidently, that he did breathe through the cut
